
.

lhco] trip]cl lincs(  1302.17, 1301.>, (), 1?{)6 [13 ~):tt  IcII-I~)cI;IILIILs ol’ 295,373,473,

5 7 3  K .  W h i l e  t h i s  d(xs not IL’;I(II [hr hi:,hc.s( tcmp(,r:itur~~  (IlcouIItcrcd in

llIC1”II1OS]>IIL:I”(:,  al]sorplicm byo,l  ii 1111)51  it~lj) IllaI]l  at [IIC loM’L’I’i  lllilll(lL:S  ;111(1 kmpcra

[4], ~ll(lltlc  llJr:lsllI"L:(i  l"2illgC  Sll()lll(l  sL)l'Jlcff(l :lC.~c)ll{)llliC:llll)  licilli[)llS.
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‘1’tlL>  ll”llIISllli(tCd  1)1101011”  11( ’illl (’111.lL~(l [IIC sill~lr.  I)a$s  (l:ll”l])rr:ltlll’c-v:ll’i2it)lL:

[l bSorptiol)”  CXll  (l;i~. 1  )  tlll”Oll~,ll  ;I \’il(”llllll SL’HIIC(I  h’1~1 ;) \l’ill[lo\V. ‘1’IIC ccl] was Cvacllakxl

[() [1 b a s e  ])1’L’SSUI°C of ]()-6  (01[  l~y ill)  (11]-fl(’L’ t(IIIIOI)IolcctIliII” ])UIIIP {ID(] WWS V:ICU1lII1

scald  at the other Cnd by Ilsil)f’ dllo:l)$’l  A4;”I ) Window. ‘1’}Icsc windows  wclc rccmscd

inlo lhc a b s o r p t i o n  cc.]] so tlI;Il  tIIIl\ IIIC. lIcaIL(i :Il)sorbin:,  :,;(s column ( 4 7 . 2  c m )

accoutl(d for lhc h i g h  lCIII]KV;  II LI IL’ ;Il)sotl)tioll [10ss sl:u(it)ll  II ICaSLIICIn CIIIS. ‘J’IIc

absorpti{)n  ccl], which was .S()-CIII ill I{JI;II  )(’11,~111~ :IIILI :)..’~”nlnl  in di:lll)~’[(’1, was made of an

OXygCl) fllX: C()])pC~  lllbC  (willl  \\’dll  [l Ili’LllC  .s 01”  ( ) .5  Clll) to acl)i~’)’c’ CXCCIICD1 thCI”lllill

conductivity, illl(l  WaS  C():ltCd  wilt] I]ilk,l lot ~tlul)i(al i[lciltlcss. ‘1’tlc ilbSOI’pliO1l”  CC]] Was

tl)CI”lllillly SCj)dl’iltC(l  fl”olll  11)1’. 1’L’SI (II (1)( (’oll”~l{)l)Cll[S  111 [}IC S~SIL:lll  1)~ c e r a m i c  il)SllliIIOl”S

at C:lCh ])011 :11)[1  at bo[h  C])(]S  01  [~1(’  LL:II. ‘Ih 11) S111;1[01S  arc I’;l[l’d  [() ‘/’25{) K  aS S(atC(j  t)y

thC lllilllllfilCllll’t’1”.  ‘1’hC hcatill~,  (11’ [tl,’ cl] \~’,:s  iiclli~\~(! by wraj)])i]lg [t)~  absorption ccl]

with a CollllllCl”Ciillly  available ll~u~(illf’,  l;II)L:. l’tlC  (L:llllk:l:l(lll(’  o f  ltlC ilbS()~pti()l) CCII WM

m o n i t o r e d ”  COI)St:lll[ly  il( lhl’CC 1()( ’i!(lllll (;1[ tlolll  1’11(1S illld  ill ItIL’ tniddlc) by  (;hl”oll)Cj-

AIIII)ICI tl)Clll”loCollj)  ]CS.” A [CIII]I(I~Il[  III.> ~!,lii(l  , 1)[ ( I i ’  II(I1  llloI{~ (hill] ll. 2 0(1 (USll~llly  lCSS)

was Obscl-vcd dlwing (I)c Illc:i,$\ll  (’Ill (illl\,

A  ~~s~~i~~h  ~Ia(Jc  OX~j[LtII  [![\\, \I,’2$ fcd wilhou(  l’utlh(] ]Iurifica[ion  to t h e

absorption  CCII through a leak \iil\~~’.  l)ll,’S~LII, in (iIL’ u(’11 waf conlinuous]y  monilord  b y

two MKS IIara[ron capaci[ancc  III:~IIOIII;tIIS with 1 aII(l 10 torr raII[:L: heads to covcrthc

pressure range (typically, ().1- 1.2 [{)11) LISLI dlllin{l  (lIc ]IIL::lslll istI)c]I[s.  It should  k

pointed out that care was (akrII III {)u rkj) lilllCll(al  dcsi~n 10 il\’oi(l  possible damage

fl’olll tl)c h o t  ~ilS dil”cc(ly  Col)t:lr  [ill{” ill.’  lIIL’..fLlL’L’ lllol)i[ol”iI’1~, diill)]lI’[il)l  ill thC ~~:tl”a[l”ol)

gauge. ‘1’hcgas wasc(~llisi(~ll:il  l~(tl(}l((i to (t, I(x)l)I  t~’JillJcr:itlll”l’t  )l’lol”cit  rcachcd [0 lhc

llaralron gilll~C:.  ’I’l)iS W:lS:lCl)ic\T(:(l  lIJ’ ]l]Sl;llllll~lll(’  ll~il”[l[l’ol)  g:ill/:Coll  :11”1 ClhOW-ShilpC(i

tube (will] a 45° aIlglc with rl:s~)c~[  [L) ILIIL 1 ’  11) ilitil  CtlLXl  (() [lIC 1)[)1[  S ( )  tt)[i(  [}lC tlo[ ~ilS

I]] OICCIIIL:S cOLI]C1 III:IkC  [I( lc:Isl  I.IIIi:  t.()’lis 1011 Ivitl)  t h e  lv:lll 01” (lIc (Llbc. l;O1” hig,h

tCIl)])C1’iltllll;  ll)L’~lSL1l”CIllC;ll(S,  01)(” S110111($  (’AIM ~’[ ttla( [111:  ])l”CSS1ll’(’  ill lhC ilhSO1’plioll”  CC]]
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ogawa alldogawa  [12] sho\vs;i  /!,()()(l:l;’1 1’(:.1) . ‘I)t.  ”l’tlc ])1’(’.s<’111  Valll(’s  at 1302 and

arc almut 2.() % and 3.6 % hi[!,l~~’r.  r~~lhu{iv<’ly  [hall [tiosc of Slal J [1] whcma.s al

the prc.slml v:ilm: is atmut (). X 9;1 stlli~ll(l  I}l:i Stal”l’s  data 11].  our  Valllc.s arc 3 .2

304 A

306 A
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will) a tbcoretica] fit to obscrwxl  l)LII,i\ I( I I, ‘1 tl(: pIGSCII( cross scc(iol)  valmx at 3 7 3 ,  4 7 3 ,

:IIK1 5 7 3  K  1101 Oldy fO]]OW (k’ S;il  JIL’ llL’lld,  111 (Cl 111s of tcIlll)cra[ul(’  dcplmdcncy  o f  (h’.

’11 itl tdlu(. \villlil]  Itlc conlt)ill~:(l  mmr l i m i t s .  ‘1’ab]c  3cross scctim,  but also agree.  vi’{

compnrcs  dwpl”cscll(  l)ll(}(t):ll)st)lj)~l(~l!  u(I.\$ !’~>(iotl  Iiith ltw(iit)son ct ill. data.

‘1’I)c CMOIS i]) (bc prL:SLIIt  II ItS;I\ILII~IIh  II(S fa l l  into two calL’.p,orics,  s t a t i s t i c a l  and

systematic:

(I) Statistical. ‘1’hc Counlillj’  s[:lli\llL’, 1’ II th(  ill~idclll and Ilansmitkd ihtcnsilil:s

measured by [k pick-off I))i]rol (t)~’tllll s; II Illcl) :111(1  al)soq)(ion  ccl]  l)llotollllllli])li(:l”

detectors have i)llrodlmd cm)Is ill 11~1 IIl)olf);tl)sc)ll)tioll”  uoss sc.cliolls  varying i’rom 0.7

to 2.5%. ‘1’able 2  lists  the as$i[’,11~(1 slllis(iul OI”OJ’S  10 I1lL’ pR~SClll ll~L~:lsLl~CI~lCl~ls. ‘J’l~C

st:itislic;il cri.ol:] ssoci:ltcd”  wi(l] (I)rlll)s;>f’ull[)llsis givm b y :

100
%t’rtor = —

(0 )

II?
,A’  (0>:- ,“((’)) 1

(2)

where <0> is tbc average cross sixli<)ll, (“!; i. tllC i(ll ll”lC:lSlll’1’Xt  CI’[)SS  sec t ion  :111(1 iViS II)C



c) 7?)1(11. ‘1’bc ovcral]  mm (U IICX)I  IL”l;Iil:d  SLII  II of all crmrs) IL:pIL:AcIl[$  tbc most p r o b a b l e

estimate of  tllc accuracy in tlIc ])I~:M.111  1111011 ):lbsolj)tion  cross s(:cliol)  Incasurcmcnts aIId

was  obtaimd by adding tbc  squ; trc’s 1)[ al 1 01 Itw L’IIWIs and t:lkil)p the square root  of tk

total sum. ‘1’able 2 gives Ihc IOI;I1  (:IIOIS 0119 ) associotcd  wi[b tbc l)rcscnt  mcasurcmcnts.

cow] USIONS

W C have measured IIK: trI)Il)(’I.ItIIIL ,lLspcIIdMIcy of tbc 02 [)lio(():ibs{)rj)ti()r~  cross

s e c t i o n  al [lIc 1304  A triplcl  cl)li,~<ioll li))s o\’(.I IIIC rat]~,c I(J5 - 5 7 3  K .  ‘J’hc c r o s s

-, II ,ll~)ut 10{fiI,  o v e r  (his Lcmpcra(urc range. Asections il]cl(:asc apparently lill~’iii Iy

substantial discrepancy w;is foull(i lK’l\\ ,1(’.II IIK l)IL:s(’1)1 l)i~:,l)- lrII)j)craturc  ll)caslll.t;ll-l~:l~ts

and Ih c a l c u l a t i o n  b y  I xwis. III ;i[ldl(il III, llIL’ lIrt:sL’n( va]ucs and lhc c a l c u l a t e d  c r o s s
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Table 2. Present measurements of photoabsorption cross seetions  (in units of 10-:9  ed) for 0~ at I W A ffiplet emisshn

lines as a function of temperature. Also shown are the theoretical values of Lewis [ 14~. Xumbers  in pranthesis  refer to estimated errors.

~VaVelength  (~) Temperature (K) Present Statistical Error (%) Total Error (%) Lewis [14]

1302.17 ’295 4.:3 c! .9 la. . .

37-3 4.53 !).7 2.1 .4.22 (5%3)

Ay~ d.~~ 7,4. .% ~.d 4.:5 (5%)

~~? 4,65 ? .9. 2.s 4.C9 (5%)



Table 3. Compaison  of tl.e present photoa?xorption cross section rneamrernen~s (jn wits of 10-1 S cm.2) of 0~ a! 165 I ~
as a function of temperature wifh those @f Gitwm et aI. r 16’. The numbers in partifhesis  refer to total errors.

Wavf+figt!!  <,i) Temperature  (K) Present Gibson  et al. ’161

lfj51.~ 373 2.17 (2.27C) 2.i i (5.2%)

1651.0 473 2.34 (4.9%) 2.16 (5.2%)

1651.0 ~y~ 2.36 (2.27.) 2.27 (5.2%)



u
.

-?
“a

Z
-“

-.

?
-.
=-.

.

7
u



T

‘-’VS J+-+,,
— – —  ––~ , 0

——————
c- 4

.—-–----f-- “–—.—.
A .-



.

T–, ., , ~—.. r.. ~— ,, f

,,.,
..-’ ““”,/”’

/’””
/“’”’

. . ...’
,,--. .

, ~“.-”; ,

. .

.l, ,__, ,l

N 10

(%)  Uol]wk”-,. b 1

I r I T

0

“ - r’<

t



m

l--

l,, 1,, ,, l,!’ I -r, ,

,,, 1,,,1, ,1

m (f> ~“. .
0 (.:? Cn

(Iw)ul

,, 1,, ,’

CM 0.
0

m.
l--

0



I 1 I I ! I f

.

- .

v *

r
..

.
!+ * _. ~~ --””-’”’ “-’”’’  ”-’ “-ii :- ;: ,, ~ . . . . . . . -,-”-

-r . . . . ..-  -“’..—

~... . . . . . . .._.” __._.---$-__”_’_”_’_”..’””_’-
.

I 1 I I I I 1 J

250 300 350 400 450 500 550 600

Temperature (K)
Figure 4


